Previous studies have shown that female Callosobruchus maculatus (F.) can accurately assess the number of eggs already laid on a bean; an absolute measure of egg load probably determines the female's egg-laying decisions. In this study relative fitness gain is assumed to determine the probability that a female accepts beans with different egg loads. Models were constructed to describe the egg-spacing dynamics of females that follow three decision rules: a random, an absolute and a relative rule. Comparison of the uniformity of egg distribution achieved by the females under different conditions and of four other geographical strains with the predictions of the models leads to the conclusion that a relative rule incorporating the degree of larval competition determines egg-laying decisions for the females of the four geographical strains with strong larval competition, while an absolute rule is used by the strain with weak larval competition. Based on the model, a quantitative relationship between larval competition and the female's egg-spacing behaviour was also constructed. The evolution of egg-laying decision rules is discussed.
Foraging theory has attracted much attention in the last two decades, and many optimality models have been proposed to assess adaptationism. Among them is a special theory of optimal oviposition for parasitoids or granivorous insects (e.g. Iwasa et al. 1984; Waage & Lane 1984; Waage & Ming 1984; Smith & Lessells 1985; Godfray 1987; Wilson 1994) , whose immature stages spend their lives within a single host. Foraging and reproduction are directly linked in these insects. As the number of larvae already present in a host increases, the gain in fitness to an ovipositing female from each additional egg laid decreases (Mitchell 1975 (Mitchell , 1990 Smith & Lessells 1985; Wilson & Lessells 1994) . Competition between these insects for limited resources is a major driving force for selecting oviposition strategies. These models are usually assumed to maximize some currencies (e.g. fitness gain) of the female while ovipositing (see Wilson & Lessells 1994 for a recent review). In addition, there are intrinsic or extrinsic constraints for these models, such as the costs of reproduction and of acquiring information about the environment. The forager needs to estimate the quality of its environment in order to forage optimally (Krebs et al. 1978; Lima 1984; McNamara & Houston 1985) . Even though no forager has perfect knowledge about its environment, this assumption has been made in the majority of optimal foraging models.
Foraging theory is beginning to pay more attention to the limitations on, and mechanisms of, foraging behaviour (Schoener 1987) . Since the forager lives in an environment about which it has only incomplete information, many researchers have incorporated this limitation into their optimal foraging models (Orians 1981; Stephens & Krebs 1986, chapter 4) . Some workers have asked about rules of thumb: are there simple rules that do well despite their simplicity? Rules of thumb may be seen as refinements of classical foraging models, whereby the likely constraints of proximate mechanisms are incorporated (Cheverton et al. 1985) . Therefore, decision rules and optimal theory are complementary ways of understanding individual decisions.
Patch-leaving rules have been studied extensively in this context. Different aspects of the
